Purpose -Urban landscapes play a significant role in supporting municipal, ecological and social systems.
Introduction
Densely populated areas are changing, and more complicated landscapes in which green or open spaces are considered to be of incalculable value for the well-being of people and wildlife (Pickett et al., 2011) are being developed. Urban landscapes play a crucial role in supporting municipal "ecological and social" systems (Barbosa et al., 2007) . In urban areas, city parks, private gardens and street green space supply essential ecosystem services (Gill et al., 2007) . The availability of green spaces impacts the qualities of the environment, such as air and water purification, wind and noise filtering or microclimate stabilization.
Parks and gardens play a key role in supporting biodiversity and other important ecosystem services (Barbosa et al., 2007) . These urban landscapes enhance the migration of fauna to large cities, leading to maintaining or improving urban biodiversity (Angold et al., 2006) . As a result, they can bridge the gap between natural environment, biodiversity and the residents of urban areas (Jorgensen et al., 2002) . Beside important environmental benefits, the existence of natural ecosystems, such as urban parks and forests, green belts and their components (i.e. trees and water), improve the standards of life in many ways and provide social and psychological services, which are very important for the liveability of modern cities and the well-being of urban residents (Chiesura, 2004) . At the neighborhood level, green spaces help provide restoration from stress, improving mental health (Hartig et al., 1991) for adults; they also pave the way for children's physical and mental development. Green space also potentially enhances feelings of social protection and safety (Groenewegen et al., 2006; Maas et al., 2009; Troy and Grove, 2008) , increases social communication and the attractiveness of the city and promotes it as a landmark for tourists, increasing property values and tax revenues (Jim and Chen, 2009) . People who are living in a greener environment report lower levels of fear, fewer bad manners, less hostile and violent behavior and feelings of insecurity associated with vandalism and less fear of crime in abandoned places (Chiesura, 2004) .
It is clear that the area of green space in a city, the method of designing urban landscape and access to urban green space potentially affect the health, happiness, comfort, safety and security of urban residents. As a result, any factor that makes an impression on the urban landscape (such as climate change) will affect people's lifestyles directly or indirectly. Today, it is widely accepted that our climate is warming. Climate change is one of the most significant environmental issues of our time. Most of the environmental challenges in our world, such as water shortages, flooding, rising sea levels, changes in biodiversity, decreasing air quality, increased size and number of forest fires and changes to the extent and location of landscape-scale vegetation, are significantly associated with climatic changes (Bigler et al., 2006) .
The changing nature of climate
There is a universal consensus that the temperature has increased in most of the world over the past century (Alizadeh, 2016) . Since the beginning of the twenty-first century, there has been a rise in the world's temperature by an estimated 0.6°C, with an increase of 0.4°C, recognized since the 1970s (Hulme, 2002) . Importantly, the Intergovernmental Panel on Climate Change's (IPCC) 2007 Assessment Report suggests that, during the period 1970-2004, there has been a 70 per cent increase in greenhouse gas emissions (IPCC, 2007) . Climate change will have a significant effect on physical and biological phenomena and processes on spatial and temporal scales. Negative impacts will be felt regarding biodiversity changes, air quality, the distribution and resilience of wild-occurring vegetation, water, flooding, sea levels and the proliferation and scale of forest fires (Bigler et al., 2006) .
Climate change is already having a marked effect on Western Europe's climate (Bakkenes et al., 2002) , as well as that of Britain specifically (Broadmeadow et al., 2005; Wilby and Perry, 2006) . By 2050, models suggest that London will have experienced a near Mediterranean climate, similar to that currently experienced by Bordeaux in south-west France (Broadmeadow et al., 2005; Hitchmough, 2011) . In addition to background climate changes, the urban heat island effect is expected to be intensified as a direct result of everincreasing temperatures, especially during the summer, resulting in threats to human health and well-being in the environment, particularly in southern England (Hulme, 2002) .
Climate change and natural ecosystem
The effects of droughts will initially be mostly evident on mown grass growth because of the shallow root depth of this vegetation. When the water supply is without restriction, almost 99 per cent of all the water taken from the plants' roots is lost as a direct result of transpiration through air (Raven et al., 2005) . Furthermore, the potential for grass fires to occur, as witnessed in the July 2006 heat wave experienced in Greater Manchester, is far more likely (Greater Manchester Fire and Rescue Service, 2006; Gill, 2006) . Accordingly, it is essential for the spatial occurrence of drought conditions to be well examined and considered in direct relation to grass within climate change and baseline settings.
When seeking greater understanding of global change responses concerning natural ecosystems (Zavaleta et al., 2003) , there is a wealth of data derived through laboratory experiments on plants' reactions to CO 2 , moisture and temperature (Larcher, 2003) . The temperature changes, and the response to such, all depend on the characteristics of the plant species and thus may be negative or positive, depending on the overall health of the environment. Importantly, the effects of some factors could be counterbalanced by others: as an example, biomass production will increase through higher CO 2 , while biomass production will be lessened as a result of lower precipitation (Gifford et al., 1984; Cannell, 1985) . Should there be no change in precipitation or temperature, the root to shoot ratio could increase through an increase in CO 2 as the plant adapts and responds to decreasing carbon (C) limitation in line with the deficiency of nutrients (Troughton, 1977) . Should there be an increase in precipitation along with CO 2 , there could be water stress reductions ultimately counterbalanced by the decreased C limitation, where the net effect on the root to shoot ratio would not be simple to estimate. Plant response effects following climate change cannot be established through the assessment of photosynthesis only, and the impact of climate change on ecosystems will not be found just as a result of plant responses. The decomposition response, as a result of moisture-and temperature-related modifications, probably will be as notable as those experienced during photosynthesis. However, decomposition should not have a direct impact stemming from CO 2 (Bachelet and Gay, 1993) .
When considering the long-term effects associated with global climate changes on the operation of the ecosystem, one of the critical approaches is to model a micro ecosystem that is subject to factorial manipulations and that can produce a quick response (Shaw et al., 2002) . The annual grasslands containing a diversity of small, short-lived plants are regarded as an appealing model system for global change experiments (Shaw et al., 2002) . When aiming at establishing a viable global change manipulation of an entire ecosystem, complete with animal, microbial, plant and soil processes, an area of approximately 1 m 2 is adequate (Shaw et al., 2002) . Importantly, the yearly lifecycle of the dominant plant enables brief experiments to be carried out across some whole generations (Reich et al., 2001) .
The majority of experimental studies under natural field conditions, specifically those geared toward the responses of the ecosystem to global change, have addressed only single global changes. Few studies have examined two or more interacting treatments and system responses. Using the experimental manipulations, such as changes in CO 2 concentration, precipitation and temperature in relation to ecosystem studies, is not accepted by all the researchers (Grime, 1973; Mittelbach et al., 2001) despite the fact that the elevated CO 2 is regarded as being a key driving force behind the phenomenon of climate change (Vitousek et al., 1997) . Some modeling investigations have been centered on addressing ecosystem responses to global multifactorial changes (Tilman, 1988; Goldberg and Miller, 1990) . However, the theoretical foundation underpinning the estimation of ecosystem responses to multiple factors is incomplete. Accordingly, in an effort to establish and identify the impacts IJCCSM 11,2 concerning climate change on the ecosystem, a number of different experimental manipulation projects need to be carried out in the context of terrestrial ecosystems, on a global scale, ensuring the inclusion of increased temperature, elevated CO 2 levels and changes in precipitation volumes and trends (Wright, 1998; Knapp et al., 2002; Beier et al., 2004) .
It is challenging to bring together experimental manipulations that involve CO 2 increases alongside changes in precipitation and temperature in ways that do not confound the results (Beier et al., 2004 (Beier et al., , 1998 . Thus far, no experimental research has been undertaken on the effects of climate change in the specific area of designed plant communities in urban settings.
Climate change effects on urban landscape
Research publications concerned with the impact of climate change on urban greenspace are relatively few (Wilby and Perry, 2006; Gill, 2006) . Nonetheless, some of the effects of climate change on urban greenspace have been considered (Gill, 2006) .
In spite of all maintenance and management in urban landscape, including urban parks and gardens, the climate remains the most important factor, which controls the range of species and their "behavior," "physiology" and "phenology" in the urban landscape (Bisgrove and Hadley, 2002) .
Extremes of soil and water, storms and temperatures will have significant effects on fungal diseases and insect pests and hence the growth of trees (Broadmeadow, 2002) . Moreover, climate change can increase the utilization of urban greenspace by citizens seeking to take advantage of the cooler microclimate in urban greenspace during times of high temperatures. These increases in use will place additional pressures on the growth of vegetation and particularly in historically essential elements such as mown turf in such areas (The London Climate Change Partnership, 2018).
The more extended frost-free winter periods and other changes in temperature are beginning to affect the growing season in most of the world and UK as well (Bisgrove and Hadley, 2002) , with every degree of annual warming meaning the growing season is extended by as many as three weeks in the south and 1.5 weeks in more northern regions (Alizadeh, 2016) . Accordingly, the expectation is that, by the 2050s, threshold spring temperatures could be witnessed 1-3 weeks earlier than at present, with a corresponding delay of winter temperatures by 1-3 weeks (Hulme, 2002) . A growing season that is longer would have an effect on the phenology of plants, as highlighted by various scholars (Sparks et al., 2002) . This, in turn, would encourage a number of subsequent phenomena including earlier flowering, leaf appearance and plant maturity in addition to delayed leaf fall, prolonged flowering into winter time, "unseasonal" spring bulb flowering and continuous growth of lawns, thereby increasing maintenance costs for grass cutting (Bisgrove and Hadley, 2002) . Of course, these differences have already occurred across the UK, with south-west England and Wales experiencing almost frost-free wet winters in stark contrast to winter conditions in central and northern England. In this sense, we are already familiar with the nature of future climate change. The gradients will, however, be stretched further. These differentials will be maximal within urban areas where plant phenology is already hugely affected by the urban heat island (White et al., 2002; Roetzer et al., 2000) . Moreover, higher CO 2 levels in combination with higher temperatures enhance the speed of plant species growth, development and their growth rate. As a result, the herbaceous plant will die or go into the dormant situation before they use the full growing season (Bisgrove and Hadley, 2002) . These changing climatic gradients will affect the types of plant that can be grown, with those plants better able at adapting being most favored. In south-east England, beech trees are at a decline because of more regular summer moisture stress (Bisgrove and Hadley, 2002) , with the London region, in contrast, more able to adapt to climate change owing to its green space being dominated by hybrid and oriental plants that naturally grow in hotter climates, such as the Mediterranean (White, 1994) . In addition, it is well known that dry and hot climates facilitate the growth of sweet chestnuts and further support a larger number of species (The London Climate Change Partnership, 2018). While most of the climate change discourse is on the negatives of climate change, within urban areas, species that grow less well will be counterbalanced by species that grow better in a climate change world; there will be opportunities as well as threats. Throughout the twentieth century, there have been a large number of new trees introduced (Grimshaw and Bayton, 2009 ) in response to the changing climatic conditions.
Trees experiencing drought-related stress are identified as being particularly susceptible to various pathogens. The capacity to withstand summer droughts could also be weakened as a direct result of winter rainfall, causing anoxia in the root and thus impacting the rooting depth (Broadmeadow, 2002) . In turn, this further increases trees' vulnerability to wind throw (Bisgrove and Hadley, 2002; Broadmeadow, 2002) .
Climate change, invertebrates and pests in urban landscape
Green spaces are one of the most important wildlife habitats in the metropolitan area. The urban green space plays a significant role in providing habitats for wildlife, and a significant vegetation type in doing this is species-rich herbaceous vegetation, which provides pollen and nectar plus physical habitat for native fauna (Dunnett and Hitchmough, 2004) . These habitats also support large populations of invertebrates and herbivores such as slugs, snails and insects; they have a reciprocal impact on the vegetation itself (Hitchmough and Wagner, 2011) . Green space is part of urban ecosystems, and biodiversity has a critical role in a dynamic ecosystem. It is a fact that climate change can affect all parts of an ecosystem. At present, ecosystem services are being affected and influenced by climate change regarding primary production (Melillo et al., 1993) and water flux and quality (Vörösmarty and Sahagian, 2000) . The ecosystem services are recognized as the supply of advantages from ecosystems to society, being fundamental in supporting human life (Chan et al., 2006) . Research investigating relationships between climate-change-related responses by invertebrates to ecosystem services-related consequences are somewhat limited, but the majority of ecosystem services are, however, affected by invertebrates in some ways (Prather et al., 2013) .
Much of the discourse on urban greenspace has focused on the balance between pests, their hosts and their enemies and how this balance is likely to be affected by climate change, making it difficult to be conclusive on possible patterns of damage (Broadmeadow, 2002) . Insect distributions and their life cycles are significantly weather-dependent (Burt, 2002) , with population sizes increasing with temperature increases (Broadmeadow, 2002) . The range of some native insects will progress northward in direct response to warmer temperatures and longer growing seasons (Bisgrove and Hadley, 2002; Parmesan et al., 1999) . Some species will expand their range, others will show contraction. Insect pests currently common in continental Europe are highly likely to develop their territories in the UK (Bisgrove and Hadley, 2002) . However, there will also be a possible increase in the diversity of flying insects, for example, in butterfly diversity and abundance (Gill, 2006) .
The studies that do exist focus on insect-mediated changes to ecosystem services in response to climate change (Volney and Fleming, 2000; Ladanyi and Horvath, IJCCSM 11,2 2010; Rojas et al., 2010; Moraal and op Akkerhuis, 2011; Rafferty and Ives, 2011) . These tend to be centered on only the direct services (and disservices) provided by invertebrates, with no mention of the indirect effects through food web interactions (Traill et al., 2010) . The climate change effects on these organisms at the ecosystem level need to be assessed because they are recognized as being highly sensitive to climate change (Prather et al., 2013) .
Herbivory is essential because when combined with competition between plant species, it acts to exaggerate rivalry. Slow growing, shade-intolerant species that are palatable are likely to be eliminated much more quickly from vegetation than species of similar competitiveness but unpalatable. Mollusc herbivory is an important element for limiting plant species distribution as has been shown, for instance, by Arnica montana. In the UK, molluscs have significant effects on their environment within these ecosystems (Alizadeh, 2016) .
It is possible to make some general conclusions on the effects of climate change on slug herbivory based on past studies (Briner and Frank, 1998; Fenner et al., 1999; Frank, 2003; Hulme, 1994; Keller et al., 1999; Scheidel and Bruelheide, 1999; Hitchmough and Wagner, 2011) . As soft-bodied animals, slugs are highly sensitive to desiccation and are most active regarding feeding under moist conditions. Nystrand and Granström (1997) found that damage from slugs was directly correlated to the duration for which the soil surface stayed wet. Climate change scenarios that involved longer drier summers suggest that slug grazing declines during these times of the year, whereas it is likely to be extended in warmer wetter winters. What is ultimately unknown is what the net effect of these changes will be for both naturally occurring and designed urban plant communities.
There is much evidence that in moist temperate climates slugs and snails affect the development and composition of herbaceous vegetation significantly Hitchmough and Wagner, 2011; Wilby and Brown, 2001; Holland et al., 2007; Alizadeh, 2016) . Alizadeh (2016) indicated that mollusc herbivory interacts with climate change affected the stability of both individual species and the plant community. He confirms the results of pervious researchers such as Melillo et al. (1993) and Vörösmarty and Sahagian(2000) . Slugs, in particular, are very sensitive to reductions in rainfall because they are entirely softbodied, and the need to avoid desiccation restricts feeding to times when humidity is high and temperatures low. Plant species in different stages of their life have different shapes and structures. The chemical compounds within plant species also differ from one stage of their life to another (Alizadeh, 2016) . Shape, structure and chemical compounds are very important for mollusc palatability. They are affected by climate change as well. They showed that increasing the temperature reduced mollusc activity. On the other hand, increasing precipitation enhanced the slugs' activity. All environmental factors have important effects on mollusc behavior, but the interaction of them is more critical (Alizadeh, 2016) . Increasing temperature and decreasing the humidity are two reasons for growing small and tiny hair (regarding size and number) on the leaves of plant species. This is one of the plant species' reactions to drought situations, which can usually, but not always, make the species unpalatable to molluscs. Because snails have a shell through which they can better manage water loss, they can feed under drier conditions than slugs can. This knowledge of mollusc behavior allows us to keep our valuable species within a plant community by adding some species, which are more palatable to molluscs. Mollusc grazing affected the flowering development and flowering period of the species by reducing the competition between species in the plant community. They cut some species, allowing the other species to receive more space to grow and develop along with more light and nutrition (Alizadeh, 2016) . Urban landscape adaptation 6. Climate change and creative opportunities associated with planting design Urban planners, urban designers, architects, landscape architecture and professionals are interested in sustainability by climate change challenges. However, climate change also helps to free up conventional thinking by making people come to terms with the idea that the future will not be the same as the past.
The climate change literature suggests that, in the years to come, a number of the species incorporated into public planting programs will no longer be sustainable. In the specific context of North America, for example, there has been a wide implementation of naturalistic design with the use of predominantly native species, whereas, in the context of Europe, both non-native and native species have been used, depending on various cultural and ecological factors Dunnett, 2004a, 2004b) . Importantly, some species utilized in the planting design initiatives of the UK, at present, are not well aligned to their current locations from a climatic point of view. To ensure that sustainable urban landscapes can be achieved, it is likely to be essential to incorporate a broader range of native and non-native species that are increasingly well fitted to the changing climate. In Europe, there is a diversity of views surrounding the incorporation of exotic plant species in urban-designed landscapes, although the debate is less skewed to a natives-only policy than is the case in the USA (Hitchmough, 2011) . These arguments are based on concerns about potential invasiveness and the advantages of using native rather than non-native species, to support animal biodiversity to the highest possible degree. Nativeness is a concept first outlined by John Henslow in 1783. Henslow was a botanist who had considered the idea in line with the terms "native" and "alien," as applied in the common law in the late 1840s, to define plants that were British rather than artefacts from elsewhere. His interests were mainly practical rather than philosophical. In the 100 years that followed, some different professionals, including zoologists and botanists, have detailed and examined the various species introduced with and without awareness. British ecologist Charles Elton wrote the Ecology of Invasions by Animals and Plants in 1958 at a time when there was a general lack of agreement about the overall appropriateness of intervention upon the introduction of alien species. It was sometime later -notably in the 1990s -that the concept of invasion biology became recognized as its distinctive discipline and non-native species began to be seen as doing harm. In more recent years, there have been signs of more thoughtful standpoints on non-native species starting to emerge in the ecological research literature, although not in the USA, as the evidence begins to accrue for non-native species also playing valuable roles regarding delivering ecosystem services. In many countries, exotic species and their introduction have notably increased the number of species in a region, both those that are now established parts of the biota and the much more extensive range or species which are transient and are on the brink of extinction. This is not to say that there are not some evil aliens, but preferably that the balance sheet is more complicated than initially thought.
In this vein, it is clear that utilizing a combination of both non-native and native species in urban public environments enables a more significant impact regarding color (Hitchmough and Woudstra, 1999) . The native species tend to be accepted as the most suitable plants for use when aiming at achieving the most sustainable planting, as they are often highly pre-adapted to local climates with the assumption that they have been sourced from comparable biomass as in urban settings. They are particularly useful because of their high capacity in many cases for self-reproduction, without this being regarded (as it is with non-native species) as a biological invasion. Nonetheless, exotic plants have also been recognized as part of many civilizations and designed landscapes for long period of time, particularly in Europe and Asia, meaning it is essential to consider the views of people regarding what they perceive to be suitable (Kendle and Rose, 2000) . Accordingly, there are some valuable opportunities centered on improving the IJCCSM 11,2 aesthetic character of urban landscapes through ensuring the careful selection of non-native plant communities. It is typical for plant fitness, in an urban setting, to be significantly influenced by the habitat in which the species have evolved, where the species will be seen to be a better fit when the habitat is well aligned with the environmental conditions apparent at the location of cultivation. Such plants will be the most sustainable (Hitchmough, 2011) . With this in mind, the view might be taken that local native species typically will be more fitted to many planting sites than species from further afield (Schmitz and Simberloff, 1997; Gilbert and Anderson, 1998; Parker et al., 1999) . Although the view seems to be relatively accurate when taking into account climatic factors (Davis, 1989; Hitchmough, 2011) , some species prove to be well fitted even when those environments are comparatively different to their present habitats. Sometimes, this is because of their past biogeographical distribution and history. In other cases, species that are well fitted are those that occur in habitats for a long time, which because of local factors such as altitude and soil moisture, etc., closely resemble the conditions at the planting site. Importantly, although fitness is acknowledged to be an important factor, it remains that there has been little attention directed toward herbaceous species.
7. Naturalistic design of a plant community: a solution to climate change effects in urban landscape All planting styles have some different sustainability-related outcomes about dynamism and diversity. Naturalistic and ecologically inspired designs are typically viewed as being more sustainable than traditional styles (Dunnett and Hitchmough, 1996) . Throughout the past 20 years, there has been much attention directed toward the design of structurally diverse and species-rich naturalistic vegetation for utilization in urban areas (Kingsbury, 2004) . This attention has centered on semi-natural stereotypes, including North American prairie and Eurasian meadow, as a substitution for species-poor monocultural plantings (Kingsbury, 2004) .
In the mid-1990s, Dunnett and Hitchmough (1996) focused their research on selecting native and non-native species to cultivate sown, naturalistic, urban planting. Cost-effective management and creating new visual forms can be achieved through cultivation based on ecological concepts using the plant species well fitted to the local environment.
Planting based on ecological concepts using species well fitted to the local environment to create semi-natural vegetation can not only reduce management costs but also create new visual forms in urban landscapes. In particular, it can change our traditional planting design from being dominated by the mono-colored mass planting of evergreen shrubs to more vibrant, more diverse and long-flowering herbaceous planting. However, these changes are not without loss as meadow landscapes involve trade-offs between drama and attractive winter effects (Alizadeh, 2016) . Achieving the desired aesthetic impression over a long season can only be attained if a combination of native and exotic species is used, in particular, when a country has a very limited native flora. When the mixture of species is designed/planned, this combination needs to be functional and to address the aesthetic needs of a landscape. Typical features that need to be considered are the color of the flowers, the leaf textures and inflorescence. Low maintenance requirements, while producing dramatic flowering displays, are only feasible if the initial plant density is controlled and their growth requirements, adaptability and phenology are appropriately evaluated (Alizadeh, 2016) .
In the majority of situations, naturalistic planting is further recognized as encouraging the natural regeneration of spontaneous vegetation on site and further enables distinctive urban vegetation to be developed (Dunnett and Hitchmough, 1996) . Community involvement in the design process not only reduces labor requirements but often increases final-use flexibility and the adoption of local materials when designing a natural setting (Dunnett and Clayden, 2000) .
Urban landscape adaptation
Such developments, to some degree, have encouraged the view that such vegetation, especially when involving native species established by sowing (Luscombe and Scott, 2004) , necessitates a lower degree of resource input in the establishment and longer-term management when compared with more conventional plantings (Oudolf and Kingsbury, 2005) . These perceptions have run in parallel with the view that such vegetation might also be considered more attractive, not only to those people living in urban settings (Dunnett and Hitchmough, 2004 ) but also to native invertebrate species (Hitchmough and Wagner, 2011) . Moreover, even when species that are non-native to the area are used, naturalistic vegetation that is complex in terms of species diversity, species phenology (Crisp et al., 1998; Asteraki et al., 2004) and spatial form is likely to be a more valuable habitat for fauna that are native to the setting than monocultural plantings (Hitchmough and Wagner, 2011) .
Their particular advantages are to be garnered from interacting with nature in urban places. Much of the research in this area has dealt with nature in a very vague, generalized sense. More specific work, for example, Özgüner and Kendle (2006) , has shown that flowerrich, nature-like vegetation is particularly attractive to urban people.
Among professionals in the field, one common idea is that naturalistic landscapes are seen to be far less expensive to manage when compared with more formal landscapes. Some ecologists have suggested that costs could be decreased through adopting a vegetation pattern that is more natural and that will require a lesser degree of intervention for it to be maintained (Bradshaw and Handley, 1982; Brooker and Corder, 1986) . This is probably true in some situations, such as woodlands, but in many situations, these ideas are not realistic. Kendle and Forbes (1997) argue that the costs associated with naturalistic landscape management might prove to be greater when compared with some ornamental and formal plantings, especially when management operations are unfamiliar, and there are many intricacies in the patterning.
When vegetation is viewed as an educational resource, traditional formal open space is less able to provide for environmental education compared to more naturalistic landscapes comprising essential ecosystem elements, such as grassland, woodland, water and scrub. Historically, it has been argued that various types of habitat act as a better stimulant to the imagination and can provide a valuable means of drawing contrasts between different kinds of habitat (Cole, 1983) . Ensuring the presence of the most valuable habitats for wildlife is a fundamental consideration when adopting an urban landscape design. Potentially, one of the most useful assumptions about the naturalistic management and design of urban landscapes centers on the view that they are better at encouraging wildlife than urban landscapes based on conventional ornamental designs. Thus, they are better able to meet wildlife conservation objectives. Increasing the overall diversity of plant species and habitats for birds, insects and small mammals can be achieved through various methods, such as creating softer edges when lining ponds and changing the mowing regimes to allow for more extended grass growth. The significant change that has taken place over the past ten years is that these approaches seem to be successful whether pursued with native or non-native species (Salisbury et al., 2015) . This recent evolution of ecological understanding is significant in urban places, as it enables a diverse fauna to be supported while providing a wide range of physical structures or seasonal color effects that are not always possible with native species alone in small countries with a low native flora Dunnett, 2004a, 2004b) . These aesthetics-based strategies are critical to ensuring public support for naturalistic vegetation in cities (Hands and Brown, 2002; Todorova, 2004; Özgüner et al., 2007) .
There are many factors that affect the secure feeling in the urban landscape and the form of design is one of them (Özgüner and Kendle, 2006) . In spite of all the advantages of the naturalistic design of an urban landscape, there are some issues, such as increasing the cover available for potential attackers (Özgüner et al., 2007) , which give rise to real concerns. IJCCSM 11,2 Schroeder and Anderson (1984) showed that the perceived security of the parks and urban landscapes was significantly enhanced by high visibility. Involving local people in the management of public landscape increases their sense of responsibility and, as a result, enhances the feeling of security while decreasing vandalism (Hollick, 1982; Johnston, 1990) .
These aesthetic preferences run in parallel with the attention given during the past two decades to the design of species-rich and structurally diverse naturalistic vegetation for use in urban green spaces to benefit biodiversity. In actuality, during recent years, there has been a wealth of landscape development in urban areas involving the application of ecological or naturalistic styles. In other words, designs centered on semi-natural stereotypes, including prairie and meadow, as mentioned previously, provide a substitute for species' poor monoculture plantings (Hitchmough, 2011; Kingsbury, 2004) . In response to the separation of people from nature during the industrial revolution, new perspectives have been adopted in many rich Western countries toward the creation of more natural landscapes as a means of ensuring that contact with more natural settings is preserved (Kendle and Forbes, 1997) .
The naturalistic landscape style in the UK has a long history and was a significant factor in the eighteenth century, when the English Landscape Garden first appeared. In the nineteenth century, landscape naturalism coexisted with far more architectural styles, sometimes on a smaller urban scale, notably by William Robinson in the "Wild Garden" (Robinson, 2009 ). Naturalistic landscapes reappeared as a major force in the UK in the 1970s as "nature in cities" or "ecological design" (Ruff, 1979; Ruff and Tregay, 1982) , and these ideas were adopted in various park systems and new towns to varying degrees. McHarg (1969); and Hough (1995) were influential thinkers in the application of different principles and theories surrounding the design of ecological landscapes in urban areas, but their ideas were mostly associated with planning rather than design scales.
At the design scale, natural planting design is the concept of taking species and combining them in ways that reflect the character they display in the wild (Oudolf and Kingsbury, 2005) . This approach embraces ecology as a dynamic concept, with change within the planting time being a vital part of the design process. Thoughtful plant selection is the preliminary stage. The collection of a species that is appropriate for the new environment and which can compete and persist is not a simple task. Preferably, there is a fundamental need to examine the natural setting and to investigate how such species can grow naturally in their environment and subsequently achieve stable species combinations. Accordingly, when implementing the design of a naturalistic vegetation that is speciesdiverse in nature and thereby potentially positioned well to support a wide variety of fauna, it is essential to utilize species that are capable of living for long period of time as adults while achieving recruitment from self-sown seed (Hitchmough and de la Fleur, 2006; Hitchmough and Wagner, 2011) . Naturalistic planting involves a diversity of approaches which are necessary to deal with a variety of contexts, for example, aesthetics, community involvement, costs, environmental education, safety, sustainability and wildlife conservation (Hitchmough, 1994; Kendle and Forbes, 1997; Dunnett and Hitchmough, 2004) .
As design ideas based on naturalistic planting have developed, there has been an equivalent increase in asking questions about what people think about the appearance of these designed plant communities. Studies conducted within environmental psychology typically found that people tend to consider natural environments more attractive from an aesthetic perspective because of their continuity, intricacy, their symbolic and cultural significance and their overall sensory stimulation (Kaplan and Kaplan, 1989) . The objectives of studies are landscape preference and research concerning the conservation of aesthetically valuable landscape (Godlovitch, 1998) , which attempts to find a way to describe and evaluate the public's preference regarding the aesthetic values of urban landscapes. Research studies in the field of landscape preferences and perceptions surrounding urban natural areas is growing (Chiesura, 2004; Jorgensen, 2004; Özgüner and Kendle, 2006) , most recently driven by the increasing importance of biodiversity policy in urban areas. The difficulties in this literature are that it often deals with notions being so vague or sometimes meaningless. Just because someone implies that they prefer natural environments does not mean they favor environments which are, at the human scale, relatively disordered. Hence, there is a need for vegetation to be designed with attention to aesthetic principles if it is to achieve the aim of being well understood and appreciated by the public as a whole (Dunnett and Hitchmough, 2004) .
Conclusion
Improving the quality of life, human well-being and biodiversity are currently important policy drivers in metropolitan areas and megacities through urban green space. Green spaces are one of the most important wildlife habitats in the urban area. Herbaceous vegetation is an increasingly essential element of the urban landscape. Currently, public and professional urban designers increasingly accept naturalistic planting design, semi-natural grassland and meadow in the urban landscape. Both native and exotic species have an essential role in naturalistic planting design. Understanding the process of climate change adaptation is necessary to designing plant communities for use in public landscapes. Increased CO 2 and air temperature in conjunction with the changing rainfall conditions, as the three critical factors of climate change, potentially alter almost all world ecosystems. Climate change provides new opportunities, and in some cases, an obligate need to use nonnative plant species in conjunction with native plant species, not only to reduce the side effects of climate change but also to increase the species diversity and aesthetic value in meadow-like naturalistic planting design.
